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Polychaete zonation on sandy beaches of São Sebastião Island,
São Paulo State, Brazil




. Abstract: This study was performedin the intertidal zone of Barra Velha, Perequê,and
Engenhod'Águabeaches,locatedonSãoSebastiãolsland(SãoPauloState,Brazil),toassess
thecomposition,abundance,andzonationof thepolychaetecommunityin theintertidalzone.
Fourstructural1ydifferentsectorswereestablished,twoon BarraVelha(I andlI), oneon
Perequê,andoneon Engenhod'Água.Eachsectorwasdividedinto 3 tidal levels(lower,








Engenhod'Água,situadasna Ilha de SãoSebastião(Estadode SãoPaulo,Brasil),como
objetivodeestudara composição,abundânciaezonaçãodataxocenosedospoliquetas.Quatro
setoresestruturalmentediferentesforamdelimitados,endodoisnaBarraVelha(I e lI), umno
Perequêe umnoEngenhod'Água.Cadasetorfoi divididoem3 níveisentremarés(inferior,
intermediárioe superior),nos quais5-6 amostrasaleatóriasforamtomadasazonalmente
utilizandoum delimitadorcom 0,01m2de área.Laeonereisacuta,Capitellacapitatae








The intertidalzoneof sandybeachesis a
rigorousenvironment,wherethe organismsare





that influence the faunal compositionand
distributionin sandybeachesare:desiccation,wave













beachesare known. Oahl (1953) studiedthe
crustaceanfauna and established3 zones:
supralittoral,midlittoral, and sublittoral.The
alternativemodel proposedby Salvat (1964)










the saturationzone to the sublittoralfringe

















studyare locatedin shelteredareasin the São
SebastiãoChannel,andsupporta rich polychaete
infauna(Amaralet ai., 1995),a groupcommonly
reportedin shelteredsand flats, wherethey are
distributedhomogeneously(Gruet,1974).Ourstudy
provides information about the polychaete
composition,abundance,and zonation in four






central region of the São SebastiãoChannel
(23°47'S;45~7'W)on the northerncoastof São
Paulo State, Brazil (Fig. I). These are low
energysandybeachesubjectedto semidiurnaltides
with 2 m maximumtidal range (Furtado&
Mahiques,1990).The morphodynamismof these











the former,and coarse sandand rock fragments
(about50to 300mmin diameter)in thelatter.The









saturation in the sedimentand distributionof
knownspecies.A cylindricalcorerwith0.0I m2area
and 20 cm in depthwas usedfor quantitative





and after analysis of the results, 6
samples/level/periodweretaken,3 of thesefixed
(selectedamongthe 5 from thewintersample)
and3 randomlysorted.The totalsampledareain














































values(+1 ,SE) of salinity,grain size, sorting
coefficient,and calciumcarbonateand organic
mattercontentsare shownin Figure2, and the
resultsof two-wayANOVA for comparisonsof
the environmentalvariablesamongsectorsand
tidaI levels are presentedin Table 1. Salinity
rangedfrom 6 to 35%0,the lowestvaluesbeing







while fine grainsweremore abundantin Barra
Velha 11.Greatervariationsin grain size were
observedat Perequê,where the coarsergrains
occurredintheupperticJal\tw~1andthefineI'onesin
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Table 1.Two-way ANOV A for theeffectsof studysectors(Barra Velha 1,Barra Velha li, Perequê






























88 and51%, respectively,of the totalnumberof




highestspeciesrichnesswas found in Engenho
d'Água,followedby Perequê,BarraVelha11,and
BarraVelhaI.
The spatial distributionof the more
abundantspeciesineachsectorisshowninFigs.3-6.
ThespeciesL. acuta,C. capitata,andH filiformis
occurredovertheentireintertidalregionof Barra
VelhaI, wherethefirsttwospeciesreachedhigher





ffomtheupperto lowertidal levelsof this sector
(Tab.3).
ThemiddletidallevelofBarraVelhaII was
the richest (16species)in comparisonwiththe
lower and upper(12 speciesin both).Capitella







tentaculata,and Armandia agilis wereffequent
overtheentire intertidalregion,despitetheirlow
density.Scoloplos(Leodamas)sp. was the most
abundantspeciesin thissector,occurringmainlyin







highest.abundancein theuppertidal levelsof this
sector.
The diversityof theBarraVelhaI and11
sectorswashighestin the lowerandmiddletidal




sectorson BarraVelha 11and Engenhod'Água,
inverselyatBarraVelhaI, andwasuniformin the
Perequêsector.
df MS F Q
3 364.004 31.671 <0.00]
2 51.755 4.503 0.012
6 ]9.966 1.737 0.113
3 48.164 ]31.04] <0.001
2 6.726 18.299 <0.001
6 2.907 7.910 <0.001
3 1.501 20.713 <0.001
2 0.289 3.993 0.020
6 0.668 9.226 <0.00]
3 3.653 35.420 <0.001
2 0.323 3.135 0.045
6 0.656 6.363 <0.001
3 16.966 138.611 <0.001
2 0.308 2.517 0.083
6 0.328 2.680 0.015
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Table2.Occurrenceanddensityofspeciesatthesectorstudied(0.69m2/sector).









GlycindemultidensMüller.1858 3 2 6
GoniadalittoreaHartman,1950 1 3 3
GoniadabrunneaTreadwell.1906 1
Diopatracuprea(Box,1802) 1 4 29 4
LysidiceninettaA. & M. Edwards,1833 2
Marphysasp. 11 25 6 37
NematonereishebesVerril,1900 1 3
Lumbrineristetraura(Schmarda,1861) 5 1 1
Nainerissetosa(Verril,1900) 2 16
Scoloplos(Leodamas)p. 4 251 85 2
AricideafragilisWebster,1879 1 24 2
PolydorawebsteriHartman,1943
PrionospiosteenstrupiMalmgren,1867 12
Scolelepisquamata(Müller,1806) 12 1 23
Magelonasp. 1
MagelonavariolamellataBolivar& Lana,1986 2 1 4
Cirriformiatentaculata(Montagu,1808) 16 5 214
ArmandiagilisAndrews.1891 1 7 1
SternaspiscapillataNonato,1966 10 1
Capitellacapitata(Fabricius,1780) 135 147 2
Heteromastusfiliformis(Claparede,1869) 42 123 6 3
MediomastuscaliforniensisHartman,1944 1 1
Notomastussp. 2 2 37
OweniafusiformisClaparede.1870 6 54
IsoldapulchellaMüller.1858 16 14 2 6
TerebellidesanguicomusMüller.1858 1 1
Branchiommacflucullana(delleChiaje.1828)
Branchiommanigromaculata(Baird.1865) I 1 2 2
Megalommabioculatum(Ehlers.1867) 4
TOTAL 453 713 198 473
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Fig. 3. Zonationof the mostabundantspeciesin










Fig. 5. Zonationof the mostabundantspeciesin

















Fig. 4. Zonationof the mostabundantspeciesin
the intertidaIregionof the SectorBarra
Velha 11.
Fig. 6. Zonationof the mostabundantspeciesin




the speciesaccordingto their distributionin the









Notomastusp. tendedto occurin environments




















2= 19.8%). CAP = Capitellacapitata;CIR =
Cirriformiatentaculata;DlO =Diopatracuprea;
HET = Heteromastusfiliformis; ISO = Isolda
pulchella;LAE = Laeonereisacuta;MAR =
Marphysasp.;NOT = Notomastussp.;OWE =
Oweniafusiformis;SCS = Scolelepisquamata;
SCL = Scoloplos(Leodamas)sp. The study
sectors:BVI andBVII (BarraVelhaI andlI); PQ




Some species establishedan obvious
zonationpattemin abundance,makingit possible
to infer their preferencesfor intertidal zone
occupation.Laeonereisacuta showed a wide
distribution,but reachedits highestpopulation
densitiesin theupperlevelsof BarraVelhaBeach
(SectorsI and II), wherethe salinityoscilIated
strongly. Although recorded in alI typesof





freshwaterrunofEThe presenceof a smalIrivulet
may have causedthesalinityfluctuations(6%0in
the springto32%0in thesummer)thatweobserved
in the upper leveI of this area, enablingthe
dominanceof euryhalinespeciesuchas L. acuta
(Amaraleta!., 1995).Morgadoeta!. (1994)found
thisspeciesin organicalIyenrichedmediumandfine
sedimentsin sandy beachesof São Sebastião
Channel.
Capitellacapitatawasalsofrequentin the
uppertidal levelsof thebeach,as observedearlier
(Dauer& Simon,1975;Amaral,1979;Shackley,
1981;Read,1984;Amaralet aI., 1990;Corbisier,
1991).The occurrenceof this speciesis relatedto
fine andmediumsediments(Fauchald& Jumars,
1979;Shackley,1981)orwithmudflats(Butman&
Grassle,1992),which agrees with the results














BarraVelhaI BarraVelhaII Perequê Engenhod'Água
UPP MIDD. LOW. UPP MIDD. LOW. UPP MIDD. LOW. UPP MIDD. LOW.
ABUNDANCE 174 156 123 334 214 165 83 69 46 103 179 191
DIVERSITY 0,498 0.415 0.720 0,752 0.823 0.423 0,861 0.709 0.839 0.971 0.861 0.670
EVENNESS 0,579 0.594 0.720 0,697 0.683 0.392 0,700 0.619 0.777 0,789 0.686 0.570
RlCHNESS 7 5 10 12 16 12 17 14 12 17 18 15
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extendsintothe intertidalregion.The speciescan




















salinity,as in thelowerandmiddletidai levelsof
BarraVelha11.Theseresultsaresimilarto those
obtainedby Lopez-Coteloet ai. (1982) for S.
armiger,whichwasrecordedin themiddlelevelsof
shelteredandorganicallyenrichedbeaches,andby
Shackley(1981),who relatedit to moderately
selectedfine sediments.Speciesof the genus
Scoloplosare dominantin pollutedestuariesand
organicallyenrichedmixohalinewaters(Fauchald&







Diopatra cuprea is commonlyfoundin
the lowerintertidaleveion the sandybeachesof
southeastemBrazil. However,it tendedtooccurin
the upperlevelsof Perequê.This was probably
becauseof thepresenceof sandbarscoveredbythe
seagrassHalodulesp. in the lower tidal levei,






predominantlyin the upper tidal leveI,together
with o. fusiformis,which maintainedthe same
densityin the intermediatel veI.Morethan50%of
individuaIsof thecirratulidC. tentaculataoccurred
in thelowertidal leveI, where thesedimentwas
coarser.Gruet (1974)consideredthis speciesas
typicalof the subtidaleveI,and abundantunder
stonesuchas in Engenhod'Água.Bestwicket aI.





on the inhabitants.Nevertheless,the numberof
speciestendedto decrease:fi:omupperto lower
tidal levelsin thesitesstudied (exceptin Barra
VelhaI), in oppositionto the generaltendency
reportedin theliterature(Day & Morgans,1956;
McLachlan,1977;Amaral, 1979;Dexter,1983;
Haynes & Quinn,1995).In BarraVelhaI, the
lowertidal leveI showedhigh diversity,aswell
asin the threelevelsof Perequêwhereno single
speciesdominated.The markeddominanceof
Scoloplos (Leodamas)sp. and C. tentaculata,
respectively,causeda decreasein diversityin the
lowertidal levelsof BarraVelha11andEngenho
d'Água.
The sandybeachesin the centraland
northempart of São SebastiãoChannel have
sedimentscomposedof a mixtureof differentsand
types,whichsupporttheexistenceofa largenumber
ofspecies.Othervariables,assalinity,organicmatter
content, sediment moistness, slope, and
environmentalheterogeneityalsocancontributeto
or regulatethespeciespresencein a particular
leveI.Theprincipalfactorsaffectingtheoccurrence
and intertidaldistributionof specieswere:at
Barra Velha I, wideoscillationsin salinity;at
BarraVelha11,organicenrichment;atPerequê,the
presenceof sandbarscoveredby the seagrass
Halodulesp. and the gentleslope,whichallow
the lower tidal levei to remainmore exposed
thanotherlevelsduringlow tide;andat Engenho
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